Highlight: Sedimentation studies were made between 1958 and 1969 on stock water reservoirs to determine sediment yields from rangeland watersheds on two soil textural groups of western South Dakota. Watersheds having fine-textured soils had a mean annual sediment yield of 3.47 tons per acre, while watersheds with medium-textured soils had a mean annual sediment yield of 1.03 tons per acre. The average sediment volume-weight was 62 and 81 lb/ft3 for the reservoirs on watersheds with fine-and medium-textured soils, respectively.
Reliable sediment yield estimates are necessary for planning efficient use and management of the water resources within any watershed.
On the rangeland watersheds of the Northern Great Plains, numerous stock water reservoirs have been constructed to store water for livestock. Many of these reservoirs have drainage areas of less than 1 square mile. The rate at which sediment is deposited in reservoirs determines, to a large extent, future reservoir design criteria and the estimated period of reservoir usefulness. Information on sediment yields is also important in the design and maintenance of w a t e r-spreading systems, stream channels, irrigation canals and ditches, road culverts and drainage ditches, etc. where sediment-laden runoff water must be controlled.
Limited runoff data from small range-land watersheds are available, but there is a dearth of sedimentation data upon which to base the design of structural works for the conservation, development, and control of rangeland water resources. It is the purpose of this paper to make available pertinent, preliminary sedimentation findings from watershed studies in northwestern South Dakota. The reservoirs included in this study are located in the medium-and fine-textured soil groups HARDING COUNTY common in the Northern Great Plains.
During 1957, the Agricultural Research Service, the Soil Conservation Service, and the South Dakota Agricultural Experiment Station selected a number of experimental watersheds where hydrologic and sedimentation studies could be made with results that would apply to surrounding areas (Fig. 1) For those reservoirs having a" accumulation of sediment deposited before the first survey, the sediment thickness was determined with a spud and sounding pole. Numerous samples of the sediment were taken throughout the depth and extent of the deposit to determine sediment volume-weight and particle-sire distribution.
These data, when combined with the sediment volume, made possible the computation of sediment yield from the contributing area above each reser- acre/year, ranged from 0 to 7.74 tons/ acre/year. This wide range of sediment yields emphasizes the fact that the watersheds have individual characteristics which must be considered when estimating sediment yield.
In general, the sediment yield values were greater between reservoir construction and the first survey than between the first and second surveys. Although these differences may be real, two other possibilities should be considered. First, the method used to obtain the original capacities of some reservoirs may have given misleading results; second, there may have been substantial erosion from the area disturbed by construction for a short time after construction.
Four watersheds on the mediumtextured soils show a sediment yield of more than 1 ton/acre/year between con- struction and the last survey; however, only two of these watersheds, W-8 and W-9, had sediment yields of more than 1 ton/acre/year at the second survey. Watersheds W-2, W-8, and W-9 have large percentages of steep slopes. All three watersheds have high percentages of shallow and thin breaks range site groups. Only watersheds W-8 and W-9 have small percentages of badlands range site group (included in miscellaneous).
CAPACITY
All watersheds on fine-textured soils, except W-13, yielded sediment. W-13 is located in the transition zone between the medium-textured and fine-textured soils areas and, at higher elevations of the watersheds, the soils are derived from the Hell Creek and Fox Hills formation. Table 1 shows that of the fine-textured soils, watersheds W-13 had the highest total vegetal cover in 1960. W-12 and W-14 had the highest sediment yields. 
The coefficient of determination (R2) for Equations 1 and 2 were 0.50 and 0.56, respectively. The standard error of estimate was 1.73 and 1.63 for Equations 1 and 2. These equations can be used as a guide for estimating sediment yields from watersheds that have characteristics similar to watersheds used in this study. The choice of which equation to use will depend on the available watershed information.
The analysis also indicated that there was a negative relationship between A and C, which shows that vegetal cover is related to the range site groups. There was a positive correlation between B and D, indicating that the saline upland, shallow, and badlands range site groups are associated with the steeper slopes.
All reservoirs on fine-textured soils, 218 except W-13, spilled at some time during the study. However, they all have a very high capacity-watershed area ratio and, based on the curves presented by Brune (1953) , the reservoirs have a trap efficiency greater than 92%.
Sheet erosion has been the dominant sediment source in most watersheds listed in Table 1 . Gully erosion is evident only on W-8 and W-9 of the medium-textured soils and on W-l 1 and W-12 of the fine soils. Stock water reservoirs are most frequently located on small upland tributaries where runoff is more infrequent and volumes are small; consequently, gullies do not develop, and sheet erosion is the major sediment source.
The sedimentation information curves, Figures 3 and 4 , show that percentage of sediment accumulation is higher in the lower portions on the medium-textured reservoir, W-8, than in the tine-textured soil reservoir, W-12. In 1966, 65% of the sediment was in the bottom 50% of W-12. The curves also show that in W-8 the bottom 16% of the reservoir is completely filled with sediment; in W-12 42% is completely filled.
As would be expected, the sediment characteristics vary considerably between watersheds in the two soil textural groups. All sediment samples analyzed from the reservoirs of fine-textured soils were classified as clay; several samples had as much as 85% of the particles in the clay fraction of less than 0.002 mm (Fig.  5) . The curves for the two reservoirs in the medium-textured soils show only about 32 to 40% of the particles in the less-than-O.002 mm fraction. The textural classification of the samples analyzed from the reservoirs in the mediumtextured soil watersheds varied from clay and clay loam in the downstream half of the reservoir to sandy clay loam in the headwater portion.
The volume-weight of sediment deposited in the reservoirs on the watersheds having medium-textured soils averaged 81 lb/ft3; an average of 62 lb/ft3 was measured in reservoirs on watersheds having fine-textured soils. Data from individual sampling sites showed, in all cases, increases in sediment volumeweight with increased sediment depth.
If there is sufficient runoff to justify construction of a stock water reservoir, sediment will be deposited in the reservoir and must be considered in the reservoir design. The losses in reservoir capacity for the reservoirs under study, as shown in Table 2 and Equations 1 and 2, can serve as guides in future designs.
Annual sediment accumulation rates (loss of reservoir capacity) from watersheds in the fine-textured soils averaged about 1.7 acre-feet/square mile, whereas the annual accumulation from the soils of the medium-textured watersheds was only about 0.4 acre-foot/square mile. In general, this means that the useful life of reservoirs on watersheds with mediumtextured soils is about four times longer than for reservoirs on watersheds with fine-textured soils. The low sediment accumulation rates from the mediumtextured soils watersheds are similar to the rates of most reservoirs studied by Dendy et al, (1971) . Of the 1,105 reservoirs studied by these men, 65% had sediment accumulation of less than 1 acre-foot/square mile per year.
Summary
Reservoir sedimentation studies were made between 1958 and 1969 on stock water reservoirs to determine sediment yields from rangeland watersheds on two soil textural groups of western South Dakota.
Data from 15 experimental watersheds indicate that the mean annual sediment yields are related to the soil textural groups. Watersheds having fine-textured soils show a mean annual sediment yield of 3.47 tons/acre, while watersheds with medium-textured soils had a mean annual sediment yield of 1.03 tons/acre.
